Biocontrol is an important aspect of disease management for plant pathogens, especially for the soil borne fungi. Trichoderma species is the most exploited biocontrol agent in recent years. The soil specific nature of Trichoderma species is a well-known fact and hence native Trichoderma isolates should be more emphasized for control of plant pathogens. Fifty soil samples from rhizosphere of various agricultural crops were collected for isolation of Trichoderma sp. Ten isolates of Trichoderma were tested in dual culture with soil borne pathogens Fusarium solani, Rhizoctonia solani and Sclerotinia sclerotiorum in an in vitro assay. All of the test isolates were found to be significant in terms of mycelial inhibition growth as compared to control. However, varying degrees of antagonism by different Trichoderma isolates were observed for above mentioned soil borne pathogens. The isolate (T363) was found to exhibit more than 80% inhibition of S. sclerotiorum while the isolate T357 was found to control F. solani by more than 80%. For the control of R. solani, six of the tested Trichoderma isolates showed more than 80% inhibition of its radial colony growth. The Trichoderma isolates seen effective in this study need to be tested in pot and field experiments for exploiting the use and benefits of biocontrol. 
INTRODUCTION
Plant pathogens are major constraints for increased crop yields. Among the pathogens, soil borne plant pathogens viz Fusarium solani, Rhizoctonia solani and Sclerotinia sclerotiorum are ubiquitous in nature and have wide host range. Biological control of soil borne pathogens is an environmentally sound method and avoids other threats posed by the use of chemicals such as health hazards and development of resistance in pathogens (Kumar et al 2017) . The antagonistic activity of Trichoderma was demonstrated more than eight decades ago (Weindling 1934 ) and today it is the most extensively used biocontrol agent (Mukherjee et al 2012) . Trichoderma are free living microorganisms which are abundant in nature and can be isolated from soil, plant roots, decaying wood or other organic matter (Motlagh et al 2013) . More than 100 species of Trichoderma have been recorded worldwide (Pandya et al 2011) , many of which are potential biocontrol agents (Benitez et al 2004) . Trichoderma are mainly used for the control of soil borne pathogens as these biocontrol agents inhabit soil (Ha 2010) . Many commercial biopesticides with Trichoderma sp as are available in developed countries (Junaid et al 2013 , Kumar et al 2017 . However, it should be clearly understood that not all Trichoderma are effective in controlling pathogens and therefore it is essential to find out the Trichoderma with biocontrol potential which is possible through in vitro tests subsequently followed by pot and field experiments. Native Trichoderma can have significant biocontrol potential as they are adapted to the environment while exotic Trichoderma introduced to a new ecological niche can have problems of climatic adaptability and colonization in soils (Kamala and Devi 2012, Ommati and Zaker 2012) . Therefore, this study was carried out to identify native Trichoderma isolates with biocontrol potential against the very common soil borne plant pathogens.
MATERIALS AND METHODS

Isolation of Trichoderma Isolates
Soils were collected from rhizosphere of various agricultural crops from different locations in the year of 2017 and plated on PDA media. Serial dilutions were followed for the isolation of Trichoderma from 50 soil samples. For each soil sample, three dilutions of 10 1 , 10 2 and 10 3 were followed. Plates were incubated at 25ºC until observation of Trichoderma colonies/mycelia and hyphal tip culture of the Trichoderma isolates was done on PDA plates to obtain their pure cultures. Altogether, ten Trichoderma isolates (T. harzianum and T. viride) were successfully isolated from 10 soil samples, the details of which are presented in Table 1 . 
Culture of Plant Pathogens
Three soil borne plant pathogens viz; Fusarium solani, Rhizoctonia solani and Sclerotinia sclerotiorum were isolated from diseased roots of tomato, broad leaf mustard and cauliflower respectively. For isolation of the pathogens diseased samples were cut into 1 cm pieces and surface sterilized in 1% sodium hypochlorite solution for 1 minute followed by rinsing with distilled water thrice. Samples were placed on blotting paper and dried inside laminar flow. Then they were transferred to water agar plates and incubated at 25ºC. The growth of the pathogen was observed on second day of plating and the mycelia were transferred to PDA plates for pure culture of pathogens.
Dual Culture of Trichoderma and Pathogens
The experiment was performed in November 2018 in the laboratory of Plant Pathology Division, Lalitpur. One week old cultures of Trichoderma isolates and plant pathogens were used for the study. Five millimeter disc of above mentioned soil borne pathogens and bio-control agents were placed apart on solidified PDA medium in an equal distance and incubated. Three plates for each treatment for each pathogen were used as three replicates and the experiment was set in completely randomized design (CRD). The plates inoculated with pathogens without Trichoderma isolates served as control. Radial colony growth of Trichoderma and pathogens was measured every day for a week. Percent inhibition of the pathogen growth was calculated by using the formula developed by Vincent 1947. I (%) = C-T ×100 C where, C= radial growth in control plate (without Trichoderma) T= radial growth in Trichoderma inoculated plate Statistical Analysis MSTATC was used for the analysis of variance (ANOVA) to test the significance of treatment effect on colony growth of different pathogens. Duncan's multiple range test (DMRT) was used to compare the values of significant treatment means at 1% level of significance.
RESULTS
All of the Trichoderma isolates exhibited significant inhibition of the three pathogens as compared to control. However, the tested Trichoderma isolates differed in their abilities to suppress various pathogens. T363 isolate was found as best for inhibition of S. sclerotiorum (87.81%), while T357 proved to be most effective for F. solani control (84.76%). As for R. solani, six of the tested isolates (T153, T283, T285, T357, T362, and T363) exhibited more than 80% reduction in growth (Table 2) . Some Trichoderma isolates were found to overgrow the pathogens completely after a week of inoculation. 
DISCUSSION
Variation in the antagonistic activity by Trichoderma species has been explained by several authors (Bell et al 1982 , Gveroska 2013 , Hima and Beena 2016 , Thavaselvi et al 2016 . The intensive development of Trichoderma gives it a significant advantage in competition with pathogens for nutrients and space, besides the production of mycotoxins (Howell 2003) . The mechanism of Trichoderma to control pathogens may be by attacking and binding the pathogenic organisms by sugar linkage and begins to secrete extracellular protease and lipase (Agrawal and Kotasthane 2012) . Trichoderma sp grown over the pathogenic fungal hyphae coils around them and degrades the cell walls (Reddy et al 2014) . This action of parasitism restricts the development and activity of pathogenic fungi (Asad et al 2014) .
Reduced (Ha 2010 ).
Various Trichoderma species have different ecological adaptability and hence it is wise to test native Trichoderma isolates for biocontrol of pathogens and exploit them in commercial formulations rather than to import biopesticides from other countries (Elad et al 1980) . There are many evidences of Trichoderma being excellent antagonists against pathogens in laboratory and greenhouse conditions while they cannot perform well in fields (Glare et al 2012) . In many cases, the exotic isolates cannot adapt to the new soil and ecology and hence cannot colonise soils. Therefore it is important to test the native isolates and try them in similar ecological niches. An in vitro screening facilitates for selection of effective isolates and hence eliminates the need to test a large number of Trichoderma isolates which would otherwise require a lot of space and time for field experimentations and applications both. The effective isolates identified from the present study can be used for further trial in pots or fields.
CONCLUSION
The tested Trichoderma isolates (T. harzianum and T. viride) showed varying degrees of antagonism against the soil borne plant pathogens. This reveals the pathogen specificity of the Trichoderma isolates. The effective isolates concluded from the study should be tested for their efficacy in in vivo conditions. A close linkage between research and biopesticide companies is necessary so as to use the identified potential biocontrol agents in commercial formulations.
